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Abstract:

The Earth’s surface is bombarded by cosmic rays constantly. These particles cause
background noise in experiments searching for the direct detection of dark matter
and studying neutrino processes. The Sanford Underground Research Facility, which
houses multiple physics experiments in these rare-event searches at its 4850° level,
also contains the Black Hills Underground Campus (BHUC). The counting room in the
BHUC was constructed for the purpose of analyzing samples using ultra-low
background gamma-ray spectroscopy with germanium detectors. This work will
describe the construction and assembly of the germanium detectors in the BHUC and
a liquid nitrogen boil-off sample purge system. The germanium detectors, which
consist of a single germanium crystal surrounded by a shield of lead bricks and copper
plates, were developed to provide a better understanding of ultra-low radioactive
background in samples for rare-event searches. Radon is a naturally occurring gas with
radioactive properties and there are high levels of this colorless, odorless gas
underground. Therefore, the sample purge system has been established to offer a way
to reduce radon plate-out before and after analysis of the samples.
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